Résumé. 2014 
1. Introduction. - The concept of macroscopic quantum interference was first introduced by Fritz London before 1935 [1] . But it was not until 1962 when Brian Josephson [2] refined the idea and applied it to describe the supercurrent produced by the tunneling of electron pairs between two weakly connected superconductors that the full impact of the phenomenon became apparent. In subsequent years, this idea has had considerable experimental investigation and Josephson effects have been observed in a wide variety of weakly connected superconducting circuits. This paper is concerned with a particular type of weakly connected superconducting thin film circuit (or microbridge) within which the strength of coupling can be manipulated as an experimental parameter. The circuits are formed of contiguous layered superconducting films within which the transition temperature can be locally modified by means of the proximity effect.
Since these are conducting circuits with a well defined normal resistance, R, we have found it expedient to describe the electrical response of the circuit primarily in terms of oscillating « Josephson potential » [3] rather than oscillating Josephson current. In fact, within these conducting microbridges, the total current is conserved but, on a two fluid model, the supercurrent component undergoes a relaxation oscillation at the Josephson frequency. Since the total current is conserved, the oscillating supercurrent component is reflected in a time dependent potential vs(t), developed across the microbridge where, vs(t) = RIs(t). In this non-equilibrium situation, the effective chemical potential for the quasi-particles may differ significantly from the effective chemical potential for the pairs [4] . These [9] and leads to a current-voltage relationship very similar to eq. (2).
An attempt has also been made to describe this non-equilibrium situation in terms of a two component wave function [13] , whose amplitudes are not time dependent, but whose relative phase is governed by the Josephson relation. This model reproduces most of the results of phase slip and predicts some new effects related to the phase gradient. Figure 3a shows schematically the equilibrium amplitude of the wave function as a function of position through the weakened bridge region. By « weakening » the superconductivity in the bridge area, the amplitude is depressed below that in the adjoining superconductor.
When a current flows through the bridge ( j oc .p2 ~~), the phase becomes position dependent such as indicated to the right of figure 3a. The phase gradient increases in the weak region to compensate for the decrease in .p2 in that region. Out of equilibrium (see Fig. 3b 
